Role of homologous recombination genes RAD51, RAD52, and RAD59 in the repair of lesions caused by γ-radiation to cycling and G2/M-arrested cells of Candida albicans.
We have analysed the role of homologous recombination (HR) genes on the repair of double-strand breaks induced by γ-ionising radiation in Candida albicans. Depletion of either CaRad51 or CaRad52 caused a dramatic drop in the number of survivors compared with wild type, whereas depletion of CaRad59 caused a moderate decrease. Besides, compared with Saccharomyces cerevisiae, C. albicans relies more on HR proteins for repair of ionising radiation lesions. Pulse-field electrokaryotypes of survivors identified genetic alterations mainly in the form of aneuploidy in HR mutants and chromosome length polymorphism and ectopic translocation in wild type. Increasing irradiation (4 to 80 krad) of both cycling and nocodazole-treated (G2/M-arrested) cells revealed a gradual loss of chromosomes, larger chromosomes being more affected than smaller ones. For cycling wild-type cells, shattered chromosomes were progressively restored following incubation in yeast extract, peptone, dextrose medium, but not in phosphate-buffered saline, and this accompanied by a moderate increase in colony-forming units, suggesting that repair was followed by replication of survivors. Irradiated G2/M arrested cells from wild type but not from HR mutants partially restored the chromosome ladder following incubation (4-8 hr) in yeast peptone dextrose-nocodazole. However, HR mutants showed a chromosome shattering pattern similar to wild type, an indication that lesions other than double-strand breaks, likely single-strand break, are responsible for their drastically reduced survivability.